Introduction
The chemically amplified positive resists system based on vinyl ether crosslinker has been investigated [1] [2] [3] . Th concept of this system involves crosslinking and de-crosslinking of vinyl ether group. At high temperature on prebake, the vinyl ether groups react with the hydroxy groups of polymer to form acetal crosslinke networks. After post-exposure bake(PEB), these networks are acid-catalytically decrosslinked via protonation by photo-generated acids and subsequent hydrolysis to give alcohol and aldehyde, with the result that the exposed area becomes soluble in the aqueous base. We proposed this system to prepare visible light-sensitive positive-working resist by using the concept of sensitization reaction between photoacid generator (PAG) and sensitizing dye [4] .
In this article, we used 2-(2',4'dimethoxystyryl)-4,6-bis(trichloromethyl)-1,3,5-triazine (TAZ114), 2,4,6-tris(trichloromethyl)-1,3,5triazine (TCT) and diphenyliodonium hexafluoroarsenate (DPIAs) as PAG, which were sensitized by 3,3'-dihexyloxacarbocyanine iodide (CI) , 3-(2-benzimidazolyl)-7-(diethylamino) coumarin (C7) and 3,3'-carbonylbis(7,7'diethylaminocoumarin) (KCD) to generate acid with exposure to 488-nm light and the visible lightsensitive positive-working were obtained.
Experimental 2.1 Materials
Polyp-hydroxystyrene) (PHS)was commercially available (Mw =2.1x104, Mw/Mn = 1.1). 2,2-Bis[4(2-(vinyloxy)ethoxy)phenyl] propane (BPA-DEVE) was synthesized according to the literature.
[S] TAZI 14 and TCT were purchased from Midori Chemistry. CI and C7 were purchased from Aldrich.
Measurements
UV Visible spectra were recorded on a Hitachi U-3000 spectrophotometer.
Fluorescence spectra were recorded on a Hitachi F-4500 spectrophotometer.
The photopolymer film thickness was measured with a Tencor Alphastep 200.
Sensitivity Measurement
BPA-DEVE, sensitizing dye and PAG were added to a 17.6 wt% diethylene glycol dimethyl ether solution of PHS. The weight ratio of PHS: BPA-DEVE: sensitizing dye: PAG was 100:17:1.5:5. The photopolymer solution was coated on a silicon wafer by spin coating and prebaked at 120°C for 15 min. The film was exposed to an argon ion laser at 488 nm through a step tablet (Kodak No. 2). After exposure, the film was baked at 120°C for 10 min and then developed in a 2.38 wt% aqueous solution of tetramethylammonium hydroxide (TMAH) for 1 min. The sensitivity curves were obtained by plotting the normalized film thickness against the exposure energy. where E1n = 0.5 (Epa + E ); E a and EP are the anodic and cathodic peak potentials, respectively.
Results and Discussion
UV absorption spectra of CI and C7 were shown in Figure 1 . From Figure 1, C7 Figure 2 shows that the sensitivity changes by varying PEB tempemture.When KCD and DPIAs were used the sensitivity was increased by increasing PEB temperature. On the other hand, when TAZ114 and KCD were used the sensitivity was decreased by increasing PEB temperature. This result may be due to the evaporation of generated hydrochloric acid when the PEB temperature is higher.
To consider the mechanism of sensitization, the redox potentials of the dye and PAG were measured. The results are in Table 2 . The free-enthalpy change (AG) accompanied by the electron transfer from the excited state of the sensitizing dye to PAG is given by the Rehm-Weller equation. [6] 
AG = 23.06{E(D/D+)-E(A-I A)-C} -Eo a
Where E(D/D+) is the oxidation potential of the donor (dye), E(AIA) is the reduction potential of the acceptor (PAG), E00 is the excitation energy (0-0 band) of the donor. C is the Coulombic interaction between the radical ions formed by electron transfer, and is generally 1-2 kcallmol in polar solvents. This value was neglected in the present study. KCD was reported that its singlet state life time is short and associate with low fluorescence intensity. This So S1 transition is followed by a fast intersystem crossing S1 T1, leading to long triplet state life time. [8] Moreover ~fof KCD is very small (0.0064), whereas is very large (O.92). [7] So KCD has excellent properties as a triplet sensitizer in solution.
Fouassier reported that in KCDIDPIAs system the triplet states of KCD is quenched by DPIAs via electron transfer process with quenching rate constant 2.Ox 109 M's' in toluene with 0.7 M McOH.
[8] Its AGT is -10.8 kcal/mol. It is supposed that sensitization of KCD/DPIAs system is triplet electron tranfer in solution.
In the case of KCDITAZ114 and KCDITCT systems, AGT are +0.5 and +3.1 kcal/mol, respectively (KCD; ET = 50.9 kcal/mol [9] ). If considering the sensitization from these valves, it should not involve triplet electron transfer due to their positive values. However, the triplet electron transfer might be possible to involve in this system because these OGT are not so large.
Because OGS of KCD/DPIAS (-19.5 kcal/mol), KCDITAZ114 ( -8.18 kcallmol) and KCD/TCT (-5.6 kcal/mol) are negative. we cannot neglect the possibility to be singlet electron transfer. The sensitization of dye and PAG in film has some different behavior in solution. Urano reported that sensitization of KCDITCT in film is singlet and triplet electron transfer [10] . However, the sensitization of KCD/ DPIAs and KCD/TAZ 114 systems in this study still not clear. Now we prepare other experiments in film systems. Table 2 . Redox potentials of dye and PAG.
